ABSTRACT
Introduction
Treatment of cochlear disorders represents a promising future in otology, but the underlying pathophysiology of common diseases such as Menière's syndrome and sensorineural hearing loss remain poorly understood. Therapeutic methods for diseases of the inner ear are available, and these largely depend on the route and the concentrations of the drugs used 1 .
Nowadays, there is an increasing interest in the treatment of human inner ear disorders by local drug delivery to the inner ear for the dual purposes of increasing efficacy and decreasing side effects [2] [3] [4] [5] .
The variety of existing local drug delivery strategies to the inner ear include: 1) single or repeated intratympanic injection with or without volume stabilization and with or without visualization of the round window (RW) membrane, 2) continuous or discontinuous drug application via partly or fully implantable pump systems, and 3) biodegradable biopolymers 2 .
Biodegradable polymer, defined as the polymer that suffer macromolecular degradation in vivo, may present advantages against the non-degradable polymer, due its total absorption by the organism and no need of removal6-8.
The most frequently used biodegradable polymers are polyesters such as caprolactone, polylactic acid (PLA) and various lactic and glycolic acid copolymer types (PLGA), the latter two being extensively used 7 . PLGA can be easily produced and has predictable decomposition kinetics. It is degraded by the hydrolysis of its corresponding monomers (lactic and glycolic acids), which are eliminated with minimal systemic toxicity 8, 9 .
It is desired that the material has the ability to perform its desired function with respect to a medical therapy, without eliciting any undesirable local or systemic effects in the recipient or beneficiary of that therapy, but generating the most appropriate beneficial cellular or tissue response in that specific situation, and optimizing the clinically relevant performance of that therapy 10, 11 physical and chemical characterization, followed by an in vitro degradation study. Further, n0 and n30 in both virgin and 3-week pre-degraded status were subcutaneously implanted in rats, either directly or in stainless steel mesh cages, to evaluate in vivo tissue response. The results showed that the incorporation of nAp yields an nAp amount-dependent buffering effect on pH- Therefore, the aim of this study is to evaluate the tissue response of the mucosa of the tympanic cavity of guinea pigs, when receiving biodegradable implant.
Methods
The 
Results
In group 1, exudate of neutrophils was found in 4 ears, increasing this number to 7 in group 2 -five of them in ears with the biopolymer (Table 1 ). The same assessment occurred for vascular neoformation, with 20% of this neoformation in ears with the implant in group 1. This percentage increased to 40% in group 2. This vascular neoformation was also found in ears without the implant, in both groups ( Table 2 ).
Most of the ears had absence of fibrous conjunctive tissue proliferation, in the two groups. An increase occurred again in ears with the implant in group 2 ( 
Discussion
Inner ear drug delivery has been a challenge to physicians in the treatment of inner ear disorders. In the past decade, new biomaterials and drug delivery technologies have been developed for inner ear delivery 2, 5 .
PLGA was the polymer chosen in this study, because is widely used in studies related to drug delivery systems and is a constituent of many biomaterial-based devices owing to its adjustable biodegradability and biocompatibility 10 . Also, this polymer is easily produced and replicated, and has a well-known kinetic of degradation was not statistically significant.
Important to emphasize that multinucleated giant cell, involved in the foreign body reaction, was not found in any ear analyzed. Similar fact was described by Rodríguez-Agirretxe et al.
9
, when they analyzed histologically the eyeball of 42 rabbits after 30 days of PLGA implantation. In none of the cases was observed the encapsulation of the implant. According to Anderson et al.
13
, the consequences of these reactions to the material surface can be devastating, which demonstrate the safety of this polymer.
Much remains to be done by biopolymers for pharmaceutical application. Therefore, constant improvement, new research and cooperation between related areas become paramount to the advancement in the manufacture of materials capable of been commercialized.
Conclusion
The tissue response by histological analysis of the mucosa of the tympanic cavity of guinea pigs, when receiving biodegradable implant, showed no statistically significant difference between ears with or without the implant. 
